Monensin in lipid emulsion for the potentiation of ricin A chain immunotoxins.
The utilization of carboxylic ionophores such as monensin for immunotoxin potentiation may be hampered by the poor solubility and short in vivo half-life of these highly lipophilic compounds. Therefore, the use of monensin formulated in a lipid/water emulsion was investigated for the in vitro and in vivo potentiation of immunotoxins. Monensin in emulsion or in buffer was equally effective for the in vitro potentiation of the cytotoxicity of both anti-human transferrin receptor and anti-carcinoembryonic antigen immunotoxins against target cells. In mice, buffer and lipid emulsion were compared as vehicles for the i.p. administration of monensin. The half-life of monensin in the peritoneal cavity of BALB/c x DBA/2 F1 (CD2F1) mice was increased 20-fold by inclusion in lipid emulsion (13 min versus 0.75 min). Treatment i.p. with anti-human transferrin receptor immunotoxin or anti-carcinoembryonic antigen immunotoxin and monensin emulsion prolonged the survival of mice with macroscopic i.p. tumor xenografts of H-Meso-1 mesothelioma and LS174T colorectal carcinoma (200-250% increased length of median survival). The in vivo antitumor effect of the cell-specific immunotoxin plus monensin emulsion was superior to immunotoxin alone or to immunotoxin plus monensin in buffer (P less than 0.03; Mann-Whitney U test). This indicates that delivery of monensin in preformed lipid emulsion may produce a reservoir effect of the ionophore in the peritoneal cavity of tumor-bearing mice. Nonspecific control immunotoxin plus monensin emulsion produced no increase in survival. Long-term tumor-free survival (greater than 150 days versus a median survival of 25 days for controls) of mice bearing microscopic LS174T xenografts was obtained by treatment with anti-human transferrin receptor immunotoxin plus monensin emulsion. Administration of either monensin in buffer or monensin in emulsion without immunotoxin had no significant effect on survival. Monensin in this pharmacologically available form significantly improved the in vivo efficacy of both anti-human transferrin receptor immunotoxin and anti-carcinoembryonic antigen immunotoxin when used as regional therapy.